Lethal photosensitisation of oral bacteria and its potential application in the photodynamic therapy of oral infections.
Chemical antibacterial agents are increasingly being used in prophylactic and therapeutic regimes for dental plaque-related diseases, which are among the most common human infections. As these agents are difficult to maintain at a therapeutic concentration in the oral cavity and can be rendered ineffective by resistance development in the target organisms, there is a need to develop alternative antimicrobial approaches. Bacteria and other microbes can be sensitised to light through prior treatment with a chemical photosensitising agent. Lethal photosensitisation of a wide range of bacteria responsible for caries, periodontal diseases and root canal infections has been demonstrated using red light in conjunction with a number of photosensitisers, including Toluidine Blue, phthalocyanines and chlorins. The advantages of this approach are that bacteria can be eradicated in very short periods of time (seconds or minutes), resistance development in the target bacteria is unlikely and damage to adjacent host tissues and disruption of the normal microflora can be avoided. This approach may be a useful alternative to antibiotics and antiseptics in eliminating cariogenic and periodontopathogenic bacteria from disease lesions and for the disinfection of root canals. Not only would this be of benefit for the treatment of these diseases but, by replacing the antimicrobial agents that are currently used for such purposes, it would help to conserve our dwindling supply of antimicrobial agents that are effective in the treatment of serious systemic infections.